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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to claims 1-3 and 5-7 have been considered 
but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

2. Claims 1-3 and 5 rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. Claims 1-3 and 5 are directed to an abstract 
algorithm for generating sub-codes or matrices representing sub-codes with no 
apparent tangible connection to any useful hardware or utility connected to any 
hardware. Note: claim 6 is not rejected under 35 U.S.C. 101 because it explicitly 
recites, "transmitting data using a sub-code in the selected sub-code set". The 
Examiner suggests adopting similar language in claims 1-3 and 5 where applicable. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1 , 3, 6 and 7are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Eroz; Mustafa et al. (US 6370669 B1 , hereafter referred to as Eroz) in view of 

Gibbs; Jonathan A. et al. (US 671 1 182 B1 , hereafter referred to as Gibbs). 

35 U.S.C. 103(a) rejection of claim 1. 

Eroz teaches generating sub-code sets with given code rates, each sub-code belonging 
to one sub-code set having the same code rate and each sub-code set having a 
different code rate (Note: a sub-code of a turbo code or convolutional code is entirely 
defined by the turbo code or convolutional code and the puncturing pattern or matrix 
used to generate the sub-code, that is, the puncturing pattern or matrix for a particular 
turbo code or convolutional code entirely defines the sub-code and hence substantially 
is the sub-code; Figure 16(a) in Eroz teaches a set of 1/3 rate sub-codes and Figure 
16(b) in Eroz teaches a set of 1/2 rate sub-codes). 
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However Eroz does not explicitly teach the specific use of rearranging an order of the 
sub-codes of a sub-code set with a same or different code rate that is to be used after a 
sub-code with a predetermined code rate according to a priority of the sub-codes. 
Gibbs, in an analogous art, teaches use of rearranging an order of the sub-codes of a 
sub-code set with a same or different code rate that is to be used after a sub-code with 
a predetermined code rate according to a priority of the sub-codes (col. 1, lies 28-43 in 
Gibb teach the uses unequal error protection based on the priority of information bits, 
that is, the particular priority of a sub-code is determined from the priority of the bits that 
it is used to encode; the Abstract and Figure 1 in Gibbs teaches that the transmitted 
data corresponding to a particular priority is rearranged for transmission maintaining the 
relative prioritization). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Eroz with the teachings of C by Including use of 
rearranging an order of the sub-codes of a sub-code set with a same or different code 
rate that is to be used after a sub-code with a predetermined code rate according to a 
priority of the sub-codes. This modification would have been obvious to one of ordinary 
skill in the art, at the time the invention was made, because one of ordinary skill in the 
art would have recognized that use of rearranging an order of the sub-codes of a sub- 
code set with a same or different code rate that is to be used after a sub-code with a 
predetermined code rate according to a priority of the sub-codes would have provided a 
means for preparing data from multiple sources (col. 2, lines 57-60 in Gibbs). 
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35 U.S.C. 103(a) rejection of claim 3. 

Eroz teaches generating new sub-code sets, a representative matrix for eacli sub-code 
in each new sub-code set having as many columns as the least common multiple of the 
numbers of columns of each sub-code in the sub-code sets (Figure 16(a) In Eroz 
teaches a set of 1/3 rate sub-codes and Figure 16(b) in Eroz teaches a set of 1/2 rate 
sub-codes; Note: the number of columns in all of the matrices in Figure 16 is four and 
hence four is the least common multiple of the number of columns in all of the matrices 
in Figure 16); and 

determining priority of the matrixes of sub-codes in each new sub-code set so that a 
matrix generated by combining matrixes from two of the new sub-code sets has a 
Quasi-complementary turbo code characteristic (see col. 1 1 , lines 1-20 in Eroz; Note: 
the best codes ere the codes with the highest priority; Note also all of the codes in 
Figure 16 of Eroz are complementary; hence Quasi-complementary), a higher priority 
assigned to a more desirable QCTC characteristic (see col. 11, lines 1-20 in Eroz; Note: 
the best codes ere the codes with the highest priority; best is a highest priority), and 
rearranging the matrixes in each new sub-code according to the priority, wherein the 
QCTC characteristic are the elements of the matrix that have a uniform distribution of 
repetition and puncturing (The matrices In Figure 16 of Eroz provide for unifomi 
distribution; see 1602,1604, 1606,...). 



35 U.S.C. 103(a) rejection of claim 6. 
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Eroz teaches generating sub-code sets with given code rates, each sub-code belonging 
to one sub-code set having the same code rate and each sub-code set having a 
different code rate (Note: a sub-code of a turbo code or convolutional code is entirely 
defined by the turbo code or convolutional code and the puncturing pattern or matrix 
used to generate the sub-code, that is, the puncturing pattern or matrix for a particular 
turbo code or convolutional code entirely defines the sub-code and hence substantially 
is the sub-code; Figure 16(a) in Eroz teaches a set of 1/3 rate sub-codes and Figure 
16(b) in Eroz teaches a set of 1/2 rate sub-codes). 

However Eroz does not explicitly teach the specific use of rearranging an order of the 
sub-codes of a sub-code set with a same or different code rate that is to be used after a 
sub-code with a predetermined code rate according to a priority of the sub-codes. 
Gibbs, in an analogous art, teaches use of rearranging an order of the sub-codes of a 
sub-code set with a same or different code rate that is to be used after a sub-code with 
a predetermined code rate according to a priority of the sub-codes (col. 1, lies 28-43 in 
Gibb teach the uses unequal error protection based on the priority of infomnation bits, 
that is, the particular priority of a sub-code is determined from the priority of the bits that 
it is used to encode; the Abstract and Figure 1 in Gibbs teaches that the transmitted 
data corresponding to a particular priority is rearranged for transmission maintaining the 
relative prioritization). Note also: matrices are a means for storing information on a sub- 
code. 

Therefore, it would have been obvious to one of ordinary sk\\\ in the art at the time the 
invention was made to modify Eroz with the teachings of C by including use of 
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rearranging an order of the sub-codes of a sub-code set with a same or different code 
rate that is to be used after a sub-code with a predetermined code rate according to a 
priority of the sub-codes. This modification would have been obvious to one of ordinary 
sl<ill in the art, at the time the invention was made, because one of ordinary sl^ill in the 
art would have recognized that use of rearranging an order of the sub-codes of a sub- 
code set with a same or different code rate that Is to be used after a sub-code with a 
predetermined code rate according to a priority of the sub-codes would have provided a 
means for preparing data from multiple sources (col. 2, lines 57-60 in Gibbs). 

35 U.S.C. 1 03(a) rejection of claim 7. 

Eroz teaches generating new sub-code sets, a representative matrix for each sub-code 
in each new sub-code set having as many columns as the least common multiple of the 
numbers of columns of each sub-code in the sub-code sets (Figure 16(a) In Eroz 
teaches a set of 1/3 rate sub-codes and Figure 16(b) in Eroz teaches a set of 1/2 rate 
sub-codes; Note: the number of columns in all of the matrices in Figure 16 is four and 
hence four is the least common multiple of the number of columns in all of the matrices 
in Figure 16); and 

determining priority of the matrixes of sub-codes In each new sub-code set so that a 
matrix generated by combining matrixes from two of the new sub-code sets has a 
Quasi-complementary turbo code characteristic (see col. 11, lines 1-20 in Eroz; Note: 
the best codes ere the codes with the highest priority; Note also all of the codes in 
Figure 16 of Eroz are complementary; hence Quasi-complementary), a higher priority 
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assigned to a more desirable QCTC characteristic (see col. 1 1 , lines 1-20 in Eroz; Note: 
the best codes ere the codes with the highest priority; best is a highest priority), and 
rearranging the matrixes in each new sub-code according to the priority, wherein the 
QCTC characteristic are the elements of the matrix that have a uniform distribution of 
repetition and puncturing (The matrices in Figure 16 of Eroz provide for uniform 
distribution; see 1602,1604, 1606,...)- 

4. Claims 2 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Eroz; Mustafa et al. (US 6370669 B1 , hereafter referred to as Eroz) and Gibbs; 
Jonathan A. et al. (US 671 1 182 B1 , hereafter referred to as Gibbs) in view of Moulsley; 
Timothy J. (US 6671851 B1). 

35 U.S.C. 103(a) rejection of claim 2. 

Eroz and Gibbs substantially teaches the claimed invention described in claim 1 (as 
rejected above). 

IHowever Eroz and Gibbs does not explicitly teach the specific use of repetition. 
Moulsley, in an analogous art, teaches use of repetition or puncturing matrices for 
generating the repetition or punctured sub-codes taught in Park (see Figure 2 in 
Moulsley). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Eroz and Gibbs with the teachings of Moulsley by 
including use of repetition. This modification would have been obvious to one of 
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ordinary skill in the art, at the time the invention was made, because one of ordinary skill 
in the art would have recognized that use of repetition would have provided a means for 
rate matching. 

35 U.S.C. 103(a) rejection of claim 5. 

Eroz teaches generating sub-code sets with given code rates, each sub-code belonging 
to one sub-code set having the same code rate and each sub-code set having a 
different code rate (Note: a sub-code of a turbo code or convolutional code is entirely 
defined by the turbo code or convolutional code and the puncturing pattem or matrix 
used to generate the sub-code, that is, the puncturing pattern or matrix for a particular 
turbo code or convolutional code entirely defines the sub-code and hence substantially 
is the sub-code; Figure 16(a) in Eroz teaches a set of 1/3 rate sub-codes and Figure 
16(b) in Eroz teaches a set of 1/2 rate sub-codes). 

However Eroz does not explicitly teach the specific use of rearranging an order of the 
sub-codes of a sub-code set with a same or different code rate that is to be used after a 
sub-code with a predetermined code rate according to a priority of the sub-codes. 
Gibbs, in an analogous art, teaches use of rearranging an order of the sub-codes of a 
sub-code set with a same or different code rate that is to be used after a sub-code with 
a predetermined code rate according to a priority of the sub-codes (col. 1 , lies 28-43 in 
Gibb teach the uses unequal enror protection based on the priority of information bits, 
that is, the particular priority of a sub-code is determined from the priority of the bits that 
it is used to encode; the Abstract and Figure 1 in Gibbs teaches that the transmitted 
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data corresponding to a particular priority is rearranged for transmission maintaining the 
relative prioritization). In addition. Eroz teaches generating new sub-code sets, a 
representative matrix for each sub-code in each new sub-code set having as many 
columns as the least common multiple of the numbers of columns of each sub-code in 
the sub-code sets (Figure 16(a) in Eroz teaches a set of 1/3 rate sub-codes and Figure 
1 6(b) in Eroz teaches a set of 1/2 rate sub-codes; Note: the number of columns in all of 
the matrices in Figure 16 is four and hence four is the least common multiple of the 
number of columns in all of the matrices in Figure 16); and 
determining priority of the matrixes of sub-codes in each new sub-code set so that a 
matrix generated by combining matrixes from two of the new sub-code sets has a 
Quasi-complementary turbo code characteristic (see col. 11, lines 1-20 in Eroz; Note: 
the best codes ere the codes with the highest priority; Note also all of the codes in 
Figure 16 of Eroz are complementary; hence Quasi-complementary), a higher priority 
assigned to a more desirable QCTC characteristic (see col. 11, lines 1-20 in Eroz; Note: 
the best codes ere the codes with the highest priority; best is a highest priority), and 
rearranging the matrixes in each new sub-code according to the priority, wherein the 
QCTC characteristic are the elements of the matrix that have a uniform distribution of 
repetition and puncturing (The matrices in Figure 16 of Eroz provide for uniform 
distribution; see 1602,1604. 1606,...). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Eroz with the teachings of C by including use of 
rearranging an order of the sub-codes of a sub-code set with a same or different code 
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rate that is to be used after a sub-code with a predetermined code rate according to a 
priority of the sub-codes. This modification would have been obvious to one of ordinary 
skill in the art, at the time the invention was made, because one of ordinary skill in the 
art would have recognized that use of rearranging an order of the sub-codes of a sub- 
code set with a same or different code rate that is to be used after a sub-code with a 
predetermined code rate according to a priority of the sub-codes would have provided a 
means for preparing data from multiple sources (col. 2, lines 57-60 in Gibbs). 
However Eroz and Gibbs does not explicitly teach the specific use of repetition. 
Moulsley, in an analogous art, teaches use of repetition or puncturing matrices for 
generating the repetition or punctured sub-codes taught in Park (see Figure 2 in 
Moulsley). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Eroz and Gibbs with the teachings of Moulsley by 
including use of repetition. This modification would have been obvious to one of 
ordinary skill in the art, at the time the invention was made, because one of ordinary skill 
in the art would have recognized that use of repetition would have provided a means for 
rate matching. 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph D. Torres whose telephone number is (571) 
272-3829. The examiner can normally be reached on M-F 8-5. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on (571 ) 272-3819. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Infonnation Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 




